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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily enable application over a wide range by setting 
the number of the polymerizable functional groups of second reactive mesogen smaller 
than that of first reactive mesogen and determining the mixing ratio of both in such a 
manner that a prescribed pretilt angle is applied to liquid crystal molecules. 
SOLUTION: A liquid crystal cell has a pair of glass substrate plates 10 which have 
polyimide alignment layers 12, have polymer liquid crystal alignment layers 14 thereon, 
are arranged apart a spacing and are coated with transparent conductive indium tin 
oxide. The cell has a liquid crystal layer 16. a pair of the alignment layers which are 
disposed on the opposite surfaces thereof and consist of a mixture contg. the first and 
s cond reactive mesogens and a pair of electrodes which face to each other with the 
liquid crystal layer 16 held therebetween. The first and second reactive mesogens have 
th one polymerizable functional group and the number of the polymerizable functional 
group of the second reactive mesogen is smaller than that of the first reactive mesogen. 
Further, the ratio of the second reactive mesogen to the first reactive mesogen of the 
mixture is so determined as to impart the prescribed pretilt angle to the liquid crystal 
molecules 20 of the liquid crystal layer 16. 
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^ y y v-oft-^ttwigsioigc^ , mm i <r)KiStt-x y y 
mm.-^miztiifi,im i <oRa;ttp< y y^izttt&mm 

[ift*«2 ] mmm i wRjistt^ y y :^«±ij^^:< 1 1 
mtm 1 fciB«<o5mis. 

Wf*«l^fc(42(CiBK«03t^a. 

( m^m4 ] ffien 2 «osj©i4^ y y y<4#-<o«^ 
ttM2iz§m<^^m^m. 

[a*fl6l Brriemi*3J:tf||2<;^S^14^yy>-(;o 

[ 7 ] ftrien 1 cosiJJtt;^ y y vti^vr9 u u- 
-h-cs>0. Bfneig2cosjStt^yy>'*<^yT^i;w- 

BtriEmit5J:vig2<^s:istt;<yy>-<o^tffiS{c 

n^\ii*t3l<r>\\'fKMzWSk(r>'}(^m.. 
[»*«9i ifrfeii2<osjEtt;'«yy>-(5offneS'j-^ 
<4s l?IBIBlfcJ:t^m2«oKiEtt^yy>'co^ff-a»t 

[ 1 0 ] mriem 2 c^sjsBtt^ y yv<nmim^ 
frffisi 1 J: t/^sg 2 copies;* y y y<o^n-«»(c 

*tLT, {SJa-l 0*fi%J2U:3 0ftfi%mTT**, fg 

1 *»^> 7<7)v^-m*Hcie©<7)3K^s. 

1 1 1 luiem 2 <^Rjsft?< y y >'fioi5ffifii^ 

»±. l«rffi®l*JJ:t^ll2<ORj6tt;>«yy:^o^ffaStc: 



[ If 1 2 1 mo^ 1 ^ 1 1 <ov ^-m*>tciBa<o 

14^ 1 eoRjEifcx y y yfc it^ii 2<oRjiStt^ y y 

1 *5j:t^^2<osj5tt^y y:^<o-5-nW4ik>^< 

^ y y>'<o«^wtgs<ojR*4 . wm i f)Rffittp< y y 

mi^\,zii\^hwm 1 <^RjJ5tt^ y yytc^tri.^ 
2oMfEtt^yy>'<^sij^j4. mmmvzii\^hm^ 

Ci9««i4J (.i)f^i(r)Rmit^vyykm2<oK 
f5tt> y y:xi:<7)S^!ii<?5gSr?^l£^SXSi: . 

(ii) mmiiiXi/m2<om.fm^vyy^m^t. m 

( ii i ) m^i:mm 1 <^El6ia±{Cigtt-&Xgi: , 
^ 1 J:t^m2c7)Siett^ vyy<r>^ii^mid'-^< 

^ y y>'<^m^'smm<r>mi . mm i cos:iEtt;< y y 
mxn (i) K?8[B^(cfc(t.i.«[B%^tcHif«c7)r 
Ricffc-t y y>'fc:Jtr &^2«oRffittx y y><rm\^ 

(a) wsiHzm2<nm[m^m^-th:Lnt. 
^ y y>s-#tfii^s-s»ti. .1 i: tci oT , mm.^ 

1 6 1 ttnexg ( i) m&mmiMz. 
2oactt^ y yvs-^tfS^co i m&mznLXKf} 

1 8 ] ««±{CiSft4>/t. 1 Olg^i: 

lg2<OSi^i:Sr^S^2<7)S|6l«5r$iS>(ciii.fc. 3fe 
^aTS>^T, 

SIS 1 <^«<^®±<!04H^r^f-/u . mm 
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^ 1 <olSi«co^ffi±<o^HF<oru^/p h^l fc . ^2 
>0 . *>ofri£:i'^5r < 1 1 otoil 1 2 

s. 

mm 1 (om^commi.cojii-'iFiryy'u^/u h a t , 2 

*) . *»-:>fr^-^:< i: 1 1 o<o»l <0ffi|6]JB«. ^Jg2 

im^m2 1 ] «!riaxs (a) 

( c ) ijieig 2 (^iiii6ia<om 1 <o««o«H±<o^fc 

2 crm.W)mm±.(r)^^i,zm 2 <nrv^}V V^^^H-x. 

(d) ^2 coiBi6j«<7)ig 1 <mm<r>mm±cr>m^ifZ 
mKoTu^juhAi^-t. isom^2ffmtt^m<^m2 
<7Mm<7mm±<!n^Wc^tiZt(i 2 or uf-zp Yn^^■Lh 

1 cor Uf-;!^ h*r«Q i: ^ 2 or^f-;P h*[6j i; <4 
^ 1 or t ^ 2 or l^f-zP b ^1 i: {i5V ^ 

liz^xh. is«^i 5(cieKo3te^ao»Bt:S«. 
[ffeB^BoSaiRriiBJ] 

[00 0 1] 

^WfcJi, ?S^BilrtO|?5«-tS|g^B^)-^OE 

^mt^^-ti>Wi^Bmmm.\,zmth, 

?SB^BJi03K^#tt$r^-fl:$-ti:I.J: 3tc«ISi«J0#i.iirig 
[0002] 

[«f*o««l SK^rtO^^^I-jg^^H^oElSlfeJ: 
t^ri'f-yl^h^lS-^iahrSfci^O^b-v^Srite^nJtii 



ft^^fflit-^t=«4, ?SfB®i3itXii;rfiJilo#^offl^ 
srfflv^&i^^SA<^>S7ta6, :i(7i-Hmi.zx->xwmmfiz 

^^^(cs^^r Sr Jig LiiSJf I. c: t tiSgfC* 0 

[0003] t SftH-|.E|6jJi07 h'y:^$•^£^W 

t l,^j:\^^(Dm^^j::fimij^fz-tX'<,Zi^^ixX\^i>. 
[0004] EP-A-0689084ti, I^WSMM 

Lx\i. ^y-^-^m-fj^-k^^hiio^zwm^i 
m^ytmit^tttz. mL^r^^j-^-^-zhv—^ (pp 

N) «*J^ff^>*l4. flfiOElfnJiOCTfc UT«. 

'J u- v-o3fcgMt;iS^'r-m$ix!''c to 

MiST»«-f S ^ i: ti^X^ 4i®ftaWffi^: ( supercoola 
ble) J^^-r-^ -yi^S-^J&^SttSn-S.. ClOid'SriE 

««+tc>S»L. c:oS^Sr^iWgJS§ftfe9t'Vjr 

5rSfiL;tTg6ier6l®tcxl:f>'3— r-f ^'r/T-M^L, 

Of*. 3t®-fb$-a:. Tmzm^^ixtzTmL\P\m<.zxh 

ixs. t*>L> v^-moffirsiii{;J:-?-cm§*iS'^;i^ 
h n<r>fm ^zmvxh «ic*«^: v . 

[000 5] EP-A-0 506 1 7 5J4. ^fSJCttJK 

ra5tt?SA*fiSi:OS^*»4>J^«$ii.l>. ^OElfil® 
J: oT«!JgSn«.^;P hftOifiiJffliKRrrs«*tt=5r 

v>. 

[0006] US-A-552840 U4. 

mMtfz\m^im\iV^j:i}<hm^Mmt:m^ 
m^=f-<r)^fVhni:mm-th^}i\izX'oxum^ 
tit. 

[0007] M. Schadt^>, Nature. 38 
1^. 19 96^5^163. 2 1 2*>4,2 1 5H<i. 
PPNtttBoiS0g5:a^LT(-^&. doeSBTti. 

^5fer^.-Kyv-:JH^*<fflv>^>ixs. c:o3tr^.-i?'jv 

-^<4. ^0-«oa-^>irtl=5:a5^T*-&i-Syt:»t 
•C^< . ^ V u >ai5^oeo>ig-c«^^r«jS'C^^fc:«| 

[0008] EP-A-0467456J4, ^fSJS 
^rtoatS^H^ori^f-zPhA^t, --KU>f 5 HE|6l« 

fi£$tt/c?g^a(;E[&l«0«$ ^ i: fc J: 
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1 0 0 0 9 1 m^^x-oxii. }&&m^mcr>^=fi:}im. 

aBf4*a»i. L. M. B 1 i nov/^(cJ:oT re 1 
ectrooptic Effects in Liq 
uid Crystal Materialsj.Sp 
ringer Verlag, New York In 
c - 3*. 1 994^trlB«$itTV^S. 
[0010]ftE(90' ) E|6j*>^>c?3*>-r*>^ffl# 

izJ::':>X&LM^fhtl%&t^^ (T. Uchicia<i>. J 
apanese Journa.l of Applie 
d Physics. 19^. 11^. 1980^11 
2 1 27*>/i>2 1 36M, T. Uchida^>. I 
EEE Transactions onElectr 
onic Devices. Ed-26^, 9#. 19 
79^9fl, 1 3 73*>^>1 374K. T. J. Sch 
effer. Phi 1. Trans. R. Soc. Lo 
nd. . A3 09. 18 9*»^>2 0 IK (1983). 
iS^XfV S 4 6 3 5 0 5 1 S:#.^<^C t ) . mVj:^m 

[00 1 1] 

hMt:mLmifi,ZtiimiX'h&. E|6l®*7b'>-^ 

[0012] *^BBJi. JJE^fi^^ii^-CfigUSJf <?> 
0. S^v^'5.nTV^SStfiT>'N'>(;^jSJiS»^fflv^-C 



m-t^ztx'hh. 

[00 13] 

[illS5-»;^-rs^:y)0#S] *l6B3c7)3\^^B{i, 

J:t/Sg20RiEtt;>c y y>'S:*tf«^j&>/!>^:Si!'-^r< 
locomKOieifijai:. 5:{i;frv^&, ^IfcJ: 
t/S2c;5Kiett;^ y y >'0-e-iX'ett(iii'-'5r< fc 1 1 oiO 
•^•tlgaJr^rLTV^I,. S[||2<?DRJiEe^yir'><o 
S-^ttttlttOlBcli. KlimRfEtt-^yyy<^)«^ 

^ 1 to^tt^ y y y i^itt s Stis 2 cosjstt^ v yy 
(m^i. mi^iztnfi>m^iH-izimff>y\^i-fi' 

hni^t^Xdlz^^^ti.X\.'^X. -tOifcfeiiOi 

[00 14] »iL<i±. friBlgKORjStt^yy^ji 
[ 0 0 1 5 ] »4 L< mfem2i7)SJ5tt;< y yyti 

[00 16] ^i^izntL<ii. fn2IS2<7)^tt^y 

[00 1 73 hi>9m(mmx'ii. mmiiij:x/m2 

[0 0 183 »*L<J±. Buieillt5j:t^lS2<^)RJJ5tt 

p{ y y>'o«ir£^^:< ^ 1 1 o<?)a^wi8Stir^' u 

[ooi93»iL<ti. mi^^K^mm^vyyiji 
ifr9 u hTA 0 . 15^2 <oR)Ett-x y y>*J^ 

[ 0 0 2 0 3 if 4 u< t±, Birieii2<oRi5tt^ yy^^o 
Bineiii*jj:txig2<oRiBttp<yy>'<^ 

[002 13 »iU<Ji. i?ieiS2coRjeit^yy:^o 

mrieSiJ^^, l?IBSgl*Jj:t^lS2<0Kl£Ht^yy:^<D^ 

[0 0 22 3 «FltU<»4. l9feig2<ORlEtt^yy><0 
iiffl2W^»4 . lot aiS 1 J: l^ll 2 <r>WM&^ V ¥voy^ 

^mmnzn u-c. i o maxai. 3 o si%jaTT' 
[00 23 3 ^(^izntLKii. mem2coRfm^v 
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yo^SirMMizM tX.im2 0 M% JjLh 3 0 ««% 

c 0 0 24 ] hhmmcommx'ii. iie^t^st . mr 
[ 0 0 2 5 J *f6Hfl<o?sa^^s«. m^t , ms. 

&m<^Mjii^tmiizBiff>ti. i>*ryM'^<th-:f}im 
1 y yyjs J;tXiS2^0RJEtt;'<yyy$-i-tf 

m-^i)^i^^i-'M<mii^mt. m.m^mi:mizmA.K 

ocoS^tt-ff fgS LT 0 , ^ 2 cOKJCtt^ V ^ 

^um 1 <^KjE5tt;< y y^-jcitrs^ 2<7)Rj2^^ y 

[0026] *»HBc03K^S<0SlJi:fr^{i. ( i )|| 1 

<0RiBttp{ y i:ii2«0RfEe> y y>t <7)S-&?«!i<o 

SJ&JPlS-r^XSi:. (ii) ^lfcJ:l^^2<^Ri5tt 

( i i i ) «ia«S:gtm 1 <0Ei6l«±(c:iSft«>XSi: . 5- 
la^LTt^S. »llli3j:t;f||2<^)RjCtt;><yy:y<o-f- 

mxm (i) ii. mm^iztuf^fSL^^^izm 
^<r>Tu^;uhAi^x.i>xdiz. mm^izm'Thm 
9 1 <^wm.yi y yvtcstr '&^2<7)SJ5tt->{ y yv 

[0027] i>hm^<mmx'it. friexg ( i ) 

(a) a«Lht;||2(^E|6lii^Jgj«-r&XSi:. (b)S 

n 2 <7)iE[6j«±ic Mieis 1 fc- i x/m 2 coKce;^ y y > 

*m-r*xsf:, «-S-tt. 
[0028] fiKnmmmx'it. moM 
&mmiMx.fzmm^i:m\^x'^iytih, 
[ 0 0.2 9 1 L<\i. mum^mmK mim i 

*Jj:tX|f^2«7)KlB1t^yy>?r^OS^?^c7)lM»tC 

[0030] ffl!<oiij6j^sf«, mLUzmttyti. *» 
omi<7)iiisi:m2<D<B«i: $-^rrsm2<oa;r6iJs$-s 

(i5v ^izm^x 0 . **o|f^>^< i; 1 1 ocJ^m 1 
<^Sl6iB{i, ^2<oiei6]iI±tciSft'?>iiTv^S, 
[0031] $ ^.tcffiOHSfeJ^ST'tl, ^fiLhfciStt^. 



yi^^/i'hnt. WS^2(r>miL(r>mmi.cr>^=F<r>TV'^ 
[0032]$ hi,zm<ry^mmx'\±, ««±{iis{t^> 

t> 1 o<7)ig 1 <r)iii|aj/i{i^ Stll2 <oii^I^ilS±K:ift^t'o^^ 

[0033]$ hizm.<rmmi&x\i. mdjLn (a) 
( c ) mss^ 2 (^ffirsiscom 1 <omm<7)ma±(o^ 
'Fi,zmi<oru^fUhij^i:^z.. *»o^2coEr»i« 
2 <r)mmcr>mm±<Dj^'f-i,zm 2 «or^f-;u h^risisr 

■?-;cSXSi:. (d) ^2<0l![ajac0|gl<0^1«O« 

m±com-»'f-i,zmi<7>ri'^;i'hn^^t. *>okii2 

Sr^tf. mmi(r)zru'i-)Vhij^hm^2<r>rv^jvv 
n^tMm^izm^^ . mmi<oyu^/i^hntm^2 
(oru^/u hAkiim^zm^h . 
[0034] mr, f^ffltcov^TSiBj-f s . 

[0 0 3 5] 2|s:J|Hj<?)ioc7)«aiCJ:^t. m^Mt. 
i!'-=5r< i: 1 •o<?)ffi|Di« t L , ffirS]^*^^ 1 
ttJK^H^yv-t3J:t/^2«7)M-&tt?R^^y V- (Jjl 
T> ""igKoraEtt^yy^^j r||2 0^tt^ 

yy:^j i:tof^) <7)iS-^*>/i>jgfig$n, IS 2 £7)^ 

y y Sfi <?5RjtBtt^ y y y J: 0 1 ffiv ^a-^w 
[0 0 36]||i<^Sfl5lt?<yy>{i, »iU<<i, ii'- 

^<bi>i -^com^m^tzx-yxmrn^tiim-^ma 

m[^^mmz^-t?>m&!d^x'f>i>, 

[0037] lg2<7)Sl5S^yyy«, tft L<{i, iJ'- 

[0 0 38] a^WfigttiSJi, Ti?i;^-h* (^^'i? 

[0 0 39] »*u>sesfi!saifctjv^T, mi^Rise 
^yy>«4. i^'r^'i»p-h-C'ft»3. ii20Rjett^y 

[00401 iEi6iii«. m 1 *JJ:i^l^2co^^tt^ y y 
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[0041] 112 <?DSJ5tt^ vyy<7m-^i^< ^tm 

*«;5*>4>««>4o*fi%iii±<7)i^ mtntKim 
1 o*><i,*«j3 0M»%-c#^tu#s. ^^Sfci^v^rw^ 

*<?2 0*>4>f«j3 0fia%<O«-C1?liLftS. 
[00421 *^BB<0Sff2<?5^tBfciS i: . m^mt , 

1 <oRffifib< y y >- 1 IS 2 eomjs^ vyyt <rmitm. 
■^xm^^ti. ig2ioraEe^yyy*<iii(7)Si5tt 
^yy^-iotffiv^^-ttittjesr^rrs. jsftai^ 

[0 04 3] :*:SgB^£OS53<0^ffl{Ci.S.t. lll*Jj:t/ 

m2os-&tt?sstyv- (Rjastt^y^rV) coa-^ 
s-s^ u , II 2 <7)s.mii^^ y y v^^ig i iTj^ft^ y 

[0044] 

t . ^ y y L/ci!^^: < k 1 1 oioa^wig 

[004 5] CliT, Ell5r#M-r^„ -eit-f 
mMifiim 1 4 S:<ii.3t. ISPiS-avi-CffiS$<X7t I T 

f ^ >-^Six-t-*t£0;>!r9;^««r^- mo 

kSM-r-S. J: dtC-fe/PSr^^lLTV^S. 
[0046] 
[^041 

tXRM258-Me r ck Lt d ) i$ J;lX2ae®<7)qE 

yT;?'ju-hKiEtt^yy>^^ (RM3 0 5*5j:tf 
RM3 0 8) ^m\^ti. 4mm!ni^mv\y-v/=tj 



tC^SSfUc, iJ'-* (*5jlMit%) <7)3KIBi&S'J (Dar 
acure 4 2 65— Ciba Gei«y)$^ill 

nt^tltzm^^. ^tl^tllfi. .-JfJ 5 H ( P 1 2 
555-DuPont) "C^ftn-x-f :^^$*tJtrU 
-M Ofc:jRffixey3-f--f y^^Uy;: (Skrpm. 
1 0#) . Clcoid^Pl 255 5$rffli,^7t3-7^-f> 
^^ti. PI 25555:2 0 «»a5<OI?;5gj!S« (T3 9 0 
3 9-DuPont) Znmi^PTFF. 

y ^)V9^m\^xo. 2x/iniT'r3a-rs^t(cj:oT 

TU-h 1 OtcjgciSxtyn— f^^'^UJt (4k rp 
m, 40^0 . ^"yXTU—hlOti^ ^ik^t''r^X 

-^^isw^Tfts, mmmsstit-( yi^^M,» ( i t 
<j:tc. rw-M 0 Sr 9 o'CT's o-immLL. jmt^ 

mmi:ftmL. $<5.fc:2 5 0'CTl. 5^«eEU. P 

1 2 5 5 5 5 K'ftL:^c. iJiTtC ^ S HM^*i?> 

[0047] TiJ'UU-hS^SS-ae^^ri— f-f >- 

^^tJt^. ri'-M oim^mm^x'uv%t,zi^^ 

hfxfzT^ y ha 1 4(4. *«; l O O nm<OJi[ 

$T'Sb&. 2*6:<^TP-hi o^#>''r^'yi-'— 
yr^^yu— hift^tJtLTfflSL, rw-h i o$r 

^±Xti. #-b;P*. ei 6*iSe^*a:dtc^«ffl®S 
laSrWfflLT^^Vf- ^ y ^Sft^^ r e 7 j (Merck 
&Co.Ltd. ) "C^EWLJt. ■b:;P«orU'^;Ph:ft<&^ijif(t| 

S-fflV^T^^Lit. E7J4. 4aSI<7)>'ryb-7x^;P 
<O^<Om^Wr&0> -eOfi^Ji. E. p. Rayn 
e s <5>fcJ:-5TMo 1 . Cryst. Liq. Crys 
t . . 5 6^ (.im. ( letters) ) , 1 9 7 9^. 6 3 
*»^6 8HtCie«$ixTl^S. 

[0048] iK*S:JiJlT<^afe:^-r. 

[0049 J 

[^1] 
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1 5S:^rt^ 




RM2574-30%(^) RM3d5 


86.4 1 


W^57 + 30%(««.) RM308 


88.2 


RM258 + 30%(4l%Tt>) RM305 


es.1 1 


RM258 4-30%( t\^) RM308 


89^ 



100 50] ^yT^VU-h<rm^i, ffi[6jSl 4tC 
izntX, om&%X*):k^<. *>o40Sa%WTf3l5 

4 tm&m let eoi^awifico^Rft^tca* Lv^ru- 

^fl'hni^x.4>, i^L^idfc, aitillSiSOJBEa 
•feyWcfe<->T, ?Sfi^J^7-Uf-yl^h^|*<. 80* 

[0051] mi^m 1 4*<i/'r v v- v mt\,i, r 

M2 5 7) Sr^;^. ^yr:7Ul'-h5r#*^:V^i©-&tc 

tt. i'r6i«i4tci»«ft-«.iRft4H^r^f-yi^h^i»4{j 
[0052] ^it^vyyiz^tti^i.m^'sm^t 

[0053] (IISSe'!l2) RM2 5 7 + RM3 0 5t><J: 
X/RM 257+RM30 SiOS^SrfflV^TJRfH-fe/l^S: 

mmmib^mzmmLfc. t*»L. cicoj*^. i-'-r^' 



[0054] (IISfe093) RM2 5 7 + RM3 0 5tJj: 
V^RM 2 5 7 +RM 3 0 8<75a^SrfflV^T«Ea-fe;l^5r 

latw It patent L^t. r^"j 

2:3S:Yb$-ti-Jt. ■fe;POtfJli«E7-C^«L^t<:0t>fciX 
If. •y^'fflia*t^JZLl 4788-000 (Me 

rck&cb.Ltd. t^t^x^x'^ ?>ncommmm-)T^i:^-t 
?>nn) x-yEmLtztcohfi-^fc. ie*$-B3tc^-r. 
[0055] RMmi::^^~yi?''rhmzmnb Lxm 

L. ^£^minmi>^{tLni>, 0414. r 
M 2 5 7 <r>mcr>yf^m^9^<o^iti: , RM 2 5 7 s-^ 

iB?^-50(cfflv>/S>ti.S h/l'X>'<0Slft<^RgSi: LX^ 
i-. f'tbJiiV -fSK(P12555) X'O-r- -f >iS^ 

^\::y^imLfzyffy:^yu-h 1 2izMLXX}^ 
-:^^Sr5k rpm-Cl OB'^^tfV>. RM2 5 7:»^Sr 

[0056] ( IISgfi?ij4 ) ±mcommmb Hatc-«r;P$r 
i^Lit. iE[6l«RM2 5 7 + 3 0% («»Jt) RM3 

3!>^fi=t:\ ■fe;l^^-fr yr*<*«j5S;5'D>-i::SrSJ:5tc-fe 
A'i:m^±Xti, 2% (*»it) LSB278 (Mit 
s u i Ltd. *-<i><7)Wv^fe^) ^r^^r-rSftcT)^ 
M*tt««ZL14788-000 (Me r ck Lt 

[00 57] msii. Ksmyvyy ( immsn) bh 

yPxy (2 0«»SP) b(Dm.^t:m\i^XZcr>Xo(,zm 
^tfz-^fUX'ii. ZL 14 788-0 OOii'^**. 8 

7 • #jfi<oru-^;i' h ft-cs^J-r S i i: i-s^-t . 

[ 0 0 5 8 ] 05 ( a ) ( c ) (4, -efL-rn*<, I 
TO«fiSi 8X'zi-r-^ yi^$ttfz-'fetco/f7:xm&l 
0 i: . ^b'y^S-Jfi^^t^tdf y S H« 1 2 i: . «^$ix 

TtSJ^Stt^ vy>'iBr6]« 1 4 i:*>^>>5rSc:<0J: 
^:^<7)m:^^x^ -/^yrmi$:m^?><7)izm^^fzm 

«:*tf?afiai6«:, !ai4mxmi4tzmtt^xd 
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[00 591 3tt'-i.24li. -tJU. m^26. 

xmnzmm2 8i:ms,-ti>, as (a){i, ito 

Srr. as (b) ITOmffil8^«:tC«l!^*<9«III 

C:}HF2 oji. j>i.sjgiiiv^^jg ({i»ar9 0- ) -cru 

^^2 0mit/S;r6lt. ^#tc:ML-CSi»i:5:Sj:^tc«l 
fci^Os »«^Sfe«^H^2 2«r»»LTIIt;fiil*dS-li- 

5(a) (ap^, mfflSlWJD) t=^«JB*»<i.05 
( b ) («E6pan) (r>im.\iZ'^n^hW.. MiSlf2 8 

rt<7)«7fe{±, ia®<7)®rt(^«^v:i5|,fe^^HF2 2tcJ:r. 
•C®iR$<xS/cft-Cft*. L*»L. (i3l£^2 6*J9 0- 
(05 (c) . BSMf-2 8li. 

[0 0 6 01 laeti. ±iB«0ZL147 88-0 0 0 + 

2%LSB278 ■fe;pt;*rri.iiif^iiiag«^*-r. 

aft^AEPJi, «E5:^^l:$-tt/i|g<^05 (a) tJit^ 
05 (b) (c«{BS6<)(cfiaR^-rS4^Sr*^. MMOAR] 
ti. 05 (c ) C«lBSMlc^$^T-2.«iRS:^-r. *BafB 

»^^le«^&-r>'^M;^^i. -jRtc, ^-s.<r>xA -f^vy 

'S'f;P-7'f-V (Heilmeier) T^-^XTP^ J (T. J. 
Scheffer (±j^) fcl^Jftll.. WfiT 

[ 0 0 6 1 1 iT't^:< . ^BJIBWX-amf SEiai 

%.<rmn,mi'&. («^€rEPSDtrci^tc. 05 (b) tjj: 
VS5 (c) (:tjftS;y7;^TU-hK¥4Ttcffif6j-r4 

7;l'H->'N*>'h2:#*L»S (T. J. Sche 
f f e r (±3*) $r#Hg) . j&-f 'ylVY-n^yV^'mt 

\zmirfh-mfiti:^M^\iz\i. 9 0- ^y-f^^x /H 

18 0- g/8S2 7 0* iOffiffltCfcS) A»^f <S>n 



[00621 (ISiifi«l5) *^Hj£^<7)|e^5r@7At> 
J:tX07Bi-#8gU^*<ii>gi^4. 07At}J:t;f07 

Hj Freedericks zSg^Sr^^. 07AtjJ: 

t^7 Bfc^-f^NM xicisv^T . %.<nmmi^^^ 

•thm.^y^m\b\t. 2'o<nij=yxws.\o'mzM'^ 

[006 31 ^8[fl«^c:^*^Ep^lD5i^TU^^^fc^, ?R 
07AtC:^-rJ:dtc, SiSiB(6j$n-&. -h»- 

hX'hh. 07B»iC:ixS:*-r. a[^^:;l'*«2oc7)li5fe 

[00 64 1 L*»t, 07AijJ:tX07BtS^-fxyN'-f 

nx'hh. ti^tih. z<7)Wr^, m^Bmi6<7)m^hm 
mm(o^im^i>:fj\^izm< Mitii*-'*)^*-4.T-s>s . 
07 B i,z^^mf^x-r^x(m^*m< hi^rxii^ 

mtil. VKo*»<^^*>'ffijS*»'5>«<. 07 Ale 

[^izm<2':><7yWm<Dm^X^±L. ^itHzX-^X. 
[00651 Z<r>^m\i. !a!*c7)E[6j® 1 3 ?r9 0* *» 

m^mx.hzbizj:r>x^^tLn^. zcoyui-juh 
izx*). mm^m^m 1 6 izma^tih t # jse^^h^ 

[006 61 (mm6)^mi<m<^}&mim8i^ 

mv^t^i^mmth, man. m7Ai5Xx/m7Biz^ 

[00671 m^Bmi>zm&is^e0m^tix\'^^\.'^b # . 

Sfi, 07Atc^t^cJ:3i:*ietcSI|fii-fS. ?8Mtc 
«ffi?:WJD-rSi:. ?Sb^^{±, 07 AtJilX07 Etc 

mmLx±mLtiXo^zm<, 

^mHf^<^titiitzX':>X^Lmiff>iit, 08»i, 
*t5r«lBS6<)(c^-r. iJi Via tiiT o 7 r /KOiE 

^(o^-(y^if</iSB. tchx/iiz-tfum^izes^t. 
^smn'Tf M x<7)-m ttxii. $>i> m^mmzn lx 

mmtifzi3titii^9 0' iz^j:6Xdizmm^ti. -ttl 
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[0068] 07B5:#gaL^*<^>±i^L>::J:dtc. M 
[0069] JJBcomSWctJV^T. S« 1 0 t^^it 

x-/yym\At (TMn^^) v-ffii6ie 1 2 (i, saw 

[0070] ^mz^'ifttyi:yyij}fi]^m^tR 

;C.tf X lElnlWi:. Schadt^. Japanese 
Journalof Applied Physics 
( 199 5^) , L7 64A»/i>7 6 7KtCt>V^ 

xsSM$tix\>^?>imx'mm^tio zcoumxti. 
hztizx-oxm^^tih. z<^yjmxii. ^asrvx 
yiiyi/yjf^i:mm<r)my6:^VTizm^-tt. zcotk. 

||20VXi?^fflV^Sm2<7)^3tXS^m\ 

3iexg«, ISl<o:6r|fljJ:tiS'3:-5»2<^:tri6lfc:ill8«3e 

[0071] Schadl<7Xfjmiz^ht:tjmb LX, SID 95 
DigestfcfcV^TChen^a. fi!3lW>dfy>f 5 HElftJJl^ 

^i>1ji^tz^\z'y^^iihidiz^ nhtit. 

[ 0 0 7 2 1 J 5 VmcO. TU^/U 
^^LT(.^SaSSr#aS-rS:trffii: tX . ASIA DISPLAY 

95 PP593-596{Ci3>r^-CLien/i><i. 2 t^;><^ yTN/^:^^ 
/I^i&SjfrtS*a^lEaL-CV^5. Lien4.<0^tC<|:il 

[0073] (S^ITJft) ^^ffliO^a^ffJH^T&J, 

u^f)^hn (a«. 4 5* i)^^90' <^ms) ^m^-t 
yi-'haffi (CTijf, 1 0* fc) X't>t»m±izmm^ 



tit^. Wi&^ii. m9izimmiZ7f,-tXo^^y' 
W>f (splayed) liJfiS-JBfig-rS. 
[0074] U^/l' hElfi]ii*«, 3ie#fhS;KU -7- 

■r. c:<oiSi*jJlSr$gji-ri.fie*<o:trSJ4, EP-A-0 

4 6 74 5 6fc:H^Stl-CV>&. 
[007 5] *^Bfltc±jv^T, r;^.:ru>f J fcitx rgi 

y>'<7)CTi: ±iST-mS.LfcRM 2 5 7 t7t<4R 

M2 5 8^rif<7)i/r^uw-h*<w^>ii^. ^yy:^ 

3D;Ki;v-;t-y hV-i^^m-rS. Bl 0 

tc^$*ts^yyy«Ai7Kfi^SfLi.i:. angro-fex 

01 0*5^-t^lf®{=*J<t-l.4i-^i1-iS(i, Sffico*- 
tc:?l-:>5S^n. Zixl.zi.'iXy-U^jvVim^^^-th. 

l'^/l'h$:*-n.iI(6]Ji$rJgfK-r5. II«WICRIVI2 5 
7iy'v:tiRM2 5 8*>^>«^§nsieini^*i. 10- * 

[0076] 3|s:^B«{CfcV^-C. S[6lS{4, 2o<7)p;5rS 

KjE5tt;<yy^*>^>m^iii>. mico^yy^Ji. IS 

20^ y yyj: 0 fciS <,^«^W«l14JSS-*-rS . vliO- 
LT, f^i<r>xvyyti<ZAm(i'^ (fiH'^. 
2-P£7)3iai<g#ax$:*-r«>) -C'^O, B2<0^ 

*«*-RiEtt (BP^. lo<03ias<g#MX<0 

^i^h) xhtm^ifimfhtih. hi i«. *— 

RfJ?tt (mono-reactive) HXlfUMK^S^ (di-reacti 

ve) :}t-/y-yt^t,m^^jxhm^mmfiZ7Fct, m\i 

tCiJV^T. ^ As\i. zam^^imL. TBj 
RlBtt^i^ TAj \m^^:J-<-l\^9Tt^^)'?-l,z^^ixi, 

[0077] :immi. VKo*»«Ofifil^^W^||JfeCT$r# 

tJil/ ra-;PfcJ:Lf;i>.yi^jLy- (Cole and K 
ashunow) j S^M-f>'<-f X t:ftS)Lhi:f»I-C*l> ( S c 
h e f f e r ^#ffg) . :i?mmizW&<n-1-)V hsj-^S 
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[0078] 

[ ^<nmk ] ±Mi<r>X d tc , ^Iffifllc J: S i: , fSM-T 

[02] tyr^"ju-hs;j5i4^vy>-i>j:t/>''r:? 
ifetcfc tts * y T u h iftSfcitt ?>yui-/i^hM 

y hRiEitx y yy^r-^^sRictt^ y yyffljK 

[04] tyr^yp— hRjstt^yyi^tijctfxr^' 

[051 (a) - (c) *||HHfcJ:S3te^gS-fii 



[06 ] 05 ( a ) - ( c ) (^m.<7mm^\.zm\i^ix 

[07 A] *^^j!«Sffl$*T.f§S«a-b;K^flP&0-Cfc 

[07 B] ^?mmm^fmi,im^fl^(nm^'Xh 

[08] :*:^HB«<iaffi$n#Sf|iii7)jaft-«r;Pc7)itB&0-C- 

[09 ] til!*<?)ieifiJJifc:«L;tffifi^H^<oiB|6j^^-r« 
BS0T'J)S. 

[010] zaRJi5tt;»<yy>'^3-^igfc:*}tt-S.i»« 

n(7)mi&mx'hh. 

[011] *-Rl5tt*iJ:t^Z«SIGttp<yyy:}i-^?r 
iftrJl(59#^St7)«BS0-CfcS . 

12 J S HEffiiJl 

14 li^'j-^-msiSMm 
16 ^s/i 

18 ITO^ 

2 0 msk^ 

2 2 fe^^ 

2 4 3tt'-A 
2 6 

2 8 SaKff 
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